Ceramide 1-phosphate inhibits serine palmitoyltransferase and blocks apoptosis in alveolar macrophages.
We previously reported that incubation of bone-marrow derived macrophages in the absence of macrophage-colony stimulating factor (M-CSF), a cytokine that is essential for their growth and survival, resulted in stimulation of acid sphingomyelinase, accumulation of ceramides, and induction of apoptosis [A. Gomez-Munoz et al. 2004. Ceramide 1-phosphate blocks apoptosis through inhibition of acid sphingomyelinase in macrophages. J Lipid Res 45: 99-105]. Here, we show that alveolar NR8383 macrophages, which are not dependent on M-CSF for viability, undergo apoptosis when they are incubated in the absence of serum. NR8383 cells showed increased levels of ceramides under apoptotic conditions, but in contrast to bone marrow macrophage acid and neutral sphingomyelinases were only slightly activated. We found that the major mechanism for ceramide generation in NR8383 macrophages was stimulation of their synthesis de novo. This action involved activation of serine palmitoyltransferase (SPT), the key regulatory enzyme of this pathway. A relevant finding was that ceramide 1-phosphate (C1P) inhibited SPT activity and ceramide accumulation leading to inhibition of apoptosis. Furthermore, C1P enhanced the activity of antiapoptotic protein kinase B and its downstream effector nuclear factor kappa B. These observations add a new dimension to the understanding of the pro-survival actions of C1P in mammalian cells.